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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Boundary adhesion to surface of heating element and heat 
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sink is high,has possessed high heat conduction characteristic 
of high heat conduction material where the handling is easy in 
spite, is offered makes objective. 

[Means to Solve the Problems] 

In order to be put between between 2 member, way high heat 
conductor whichdoes strip or strand which consists of high 
heat conduction material in heat conduction material which 
lies between, conveys heat of on one hand member to member 
of other, part of that protruding it makesrespectively contact 
surface direction of both components, As it is borne in core 
which possesses softening in comparisonwith aforementioned 
high heat conductor , in order at least for projection portion 
ofhigh heat conductor to both components to increase tightly 
bonded surface area to member surface bypressure, it made 
constitution which has become shape-variable and makes 
feature. 



Claims 

itmm 1] 

INT. mmBm^mt^i^ui>^^tfz\m^^ 



[Claim(s)] 

[Claim 1] 

In order to be put between between 2 member, way high heat 
conductor whichdoes strip or linear state which consists of 
high heat conduction material in heat conduction material 
which lies between, conveys heat of on one hand member to 
member of other, part of that protruding it makesrespectively 
contact surface direction of both components. As it is borne in 
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core which possesses softening in comparisonwith 
aforementioned high heat conductor , in order at least for 
projection portion ofhigh heat conductor to both components 
to increase tightly bonded surface area to member surface 
bypressure, heat conduction material which has become 
shape-variable and makes feature. 

[Claim 2] 

High heat conductor, heat conduction material which is stated 
in Claim 1 whichwith state where intermediate section 
penetrates inside core is borne in core. 

[Claim 3] 

heat conduction material which is stated in Claim 1 or Claim 
2 where high heat conductor becomes shape-variable by 
power of 0. 1 MPa or less. 

[Claim 4] 

heat conduction material which is stated in either of Claim 
1 -Claim 3 which isformed to sheet. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards heat conduction material which has 
possessed thermal conductivity andboundary adhesion which 
are superior. 

[0002] 

[Prior Art] 

Attachment facilities doing in for example electrical & 
electronic parts or other heating element, between heat sink or 
other heat-releasing part itemswhich heat release it does heat 
of heating element which is transmitted from heating element, 
in order until recently, for heat efficiently from the heating 
element to be transmitted to heat-releasing part item, silicone 
oil compound and silicone rubber sheet etcwhich high filling 
it does filler where boron nitride^ alumina^ silicon nitride 
or aluminum nitride or other thermal conductivity is highhas 
been used, (for example Japan Unexamined Patent 
Publication Hei 10-139893 disclosure ). 

[0003] 

Not just namely, electrical & electronic parts, surface of 
heating element or heat sink is not the smooth, is many , has 
possessed unevenness barely. 

Therefore, direct contact doing both, contact area to be small 
are timeswhen heat conduction is bad. 



Page 4 Paterra Instant MT Machine Translation 



JP2002198473A 



[0004] 

LA^L. ±tHv'j3-l//t-'r;u=i>/^'t7>Kfl)ii 

HD^tiA^fei-J. ^mi±A<a<. HftStatttcfc 



[0005] 



[0006] 

asSi5A<Sg|5*t'^ffE(::J:-3rg|!*fSB'^©S 



[0007] 



2002-7-12 

Then, with softening in unevenness to accompany as 
descriptionabove which possesses high heat conduction 
characteristic easily silicone oil compound and the silicone 
rubber sheet or other heat conduction material it has become 
heating element and way which lies betweenbetween heat 
sink . 

[0004] 

[Problems to be Solved by the Invention] 

But, in case of above-mentioned silicone oil compound, there 
is a softening, adhesion is high, also thermoresistivity 
characteristic is good, but because it is a consistent 
product,handling property is bad and also it paints and there is 
also a possibility unevenness occurring. 

On one hand, like above-mentioned silicone rubber sheet, in 
softening resin high heat conduction characteristic filler, in 
case of heat conduction kind of material which isfilled, when 
in order to obtain high thermal conductivity, filled amount of 
thermal conductivity filler is enlarged, softening scantily T 
adhesion becomes bad. 

Therefore, there is a softening, but filler quantity being 
insufficient,thermal conductivity is low, you must become 
something where thermoresistivity is large. 

[0005] 

Then, considering to above-mentioned problem, you can do 
this invention,boundary adhesion to surface of heating 
element and heat sink is high,has possessed high heat 
conduction characteristic of high heat conduction material 
where the handling is easy in spite, is offered makes 
objective. 

[0006] 

[Means to Solve the Problems] 

In heat conduction material where in order to solve 
above-mentioned problem, heat conduction material (Below, 
"heat conduction material of Claim 1 " with you inscribe. ) 
which depends on Claim 1 of this invention lies between, in 
order to be put between between 2 member, conveys heatof 
on one hand member to member of other, In order high heat 
conductor which does strip or linear state whichconsists of 
high heat conduction material part of that protruding to make 
respectively contact surface direction of both components, as 
it is borne in core whichpossesses softening in comparison 
with aforementioned high heat conductor , In order at least for 
projection portion of high heat conductor to both components 
toincrease tightly bonded surface area to member surface by 
pressure, it made constitution which has become 
shape- variable and makes feature. 

[0007] 
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At time of above-mentioned constituting, as high heat 
conduction material, especiallyit is not limited. Usually, 
various filler which are combined in heat conduction material 
whichis used as heat release sheet etc can be used. 

for example aluminum oxide^ magnesium oxide^ berylium 
oxide> titanium dioxide, indium oxide tin (ITO ) or other 
oxide; boron nitride, silicon nitride, aluminum nitride or 
other nitride; silicon carbide or other carbide; copper, 
silver, iron, aluminum, nickel, titanium or other metal 
filled material; you canlist various alloy filler; diamond, 
carbon or other carbonaceous filler; quartz, quartz glass or 
other silica flour etc. 

Furthermore, as for thermal conductivity of high heat 
conduction material, there are 10 W/mK ormore, it is 
desirable . 

Because hold down amount used of extent and high heat 
conduction material where namely, thermal conductivity 
ishigh little and are possible , raising softening of heat 
conduction material which is acquired, it can acquire heat 
conduction material which issuperior in adhesion. 

[0008] 

As for high heat conductor, when strip or linear state is done, 
twine and wire or other way intertwining, and without 
intertwining, it ispossible being something which it formed to 
be something which itformed, but especially, strip where 
contact area is large is done, itis desirable . 

In addition, this time, bandwidth when high heat conductor 
has done the strip is good even with width which covers core 
in entire,especially is not limited, thickness is 500;mu m or 
less, it is desirable . 

[0009] 

Namely when thickness exceeds 500;mu m, although 
softening decreases, ^ it increases heat conduction material 
between 2 member, -S the tightening pressure of time must 
be made strong, adding, when tighteningunreasonably, high 
heat conductor crimps, there is a possibility heat conduction 
efficiency becoming bad. 

[0010] 

In addition, when high heat conductor, linear state is done, as 
for diameter,there is a range of 0. 1 ;mu m~500 ;mu m, it is 
desirable . 

When namely, diameter is 0. 1 ;mu m or less, lies between 
between CPU and heat sink which are easy to be cut off at 
time of handling,with this heat conduction material, as for 
example member computer in it is kind ofwhen, there is a 
possibility of becoming cause which electrical circuit the 
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[0011] 
[0012] 

<i:^)m^\t^^Lxi^ti\m\zm^^^ui^ 
T*. WimBimm^im^)zi:<^^\zti>t. cty 

[0013] 

^m^ti:itt<x^^<DX'&iMm\zm'&^ 

[0014] 



short is done. 

On one hand, when diameter exceeds 500;mu m, although 
softening decreases, St it increases heat conduction material 
between 2 member, ^ the tightening pressure of time must 
be made strong, adding, when tighteningunreasonably, high 
heat conductor crimps, there is a possibility heat conduction 
efficiency becoming bad. 

[0011] 

In addition, if high heat conductor in order to increase tightly 
bonded surface area to the member surface with pressure, has 
become shape-variable, especially it is notlimited as 
deformable power. Like heat conduction material (Below, 
"heat conduction material of Claim 3 " with you inscribe. ) 
which is stated in Claim 3 of this invention,when high heat 
conductor has become shape-variable by power of 0. 1 MPa (1 
kgf/cm^ ) orless, because by weak power tightly bonded 
surface area is increased becomespossible in member surface, 
raises boundary adhesion, it reaches pointwhich more 
efficiently and is possible and is desirable. 

[0012] 

In addition, as material which forms core, if it has possessed 
softening in comparison with high heat conductor , especially 
it is notlimited. homopolymerization or copolymerizing 
monomer which possesses for example silicone resin ^ 
urethane resin^ epoxy resin^ polyamide resin, polyester 
resin, polyether type resin, double bond, youcan list 
acrylic resin, styrenic resin, vinyl acetate resin, 
acrylonitrile resin^ olefmic resin, natural or synthetic 
rubber resin etc which becomes. 



These may be used with alone, 2 kinds or more to be jointly 
used arepossible. 

Furthermore, these resin may be done crosslinking. 

In addition, when in range which does not impair softening 
inthese resin, it tries to knead high heat conduction material, 
because thermal conductivity which issuperior can be 
acquired it is desirable. 

[0013] 

Furthermore, if hardness of core adhesion as heat conduction 
materialcan be guaranteed, especially it is not limited. From 
ease or other viewpoint of handling, as for hardness of core, it 
isinside range of Shore Ahardness 2-50, it is desirable . 



[0014] 

In addition, if from one side of core from high heat conductor 
and the other of core which protruding have been done high 
heat conductor which protruding has been done has been 
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connected with high conducted heat state portionof high heat 
conductor as morphological form which protruding is done 
from core,especially it is not limited. Like heat conduction 
material (Below, "heat conduction material of Claim 2 " with 
you inscribe. ) which depends on Claim 2 of for example this 
invention,morphological form etc which with state where 
intermediate section penetrates inside core is borne in core 
you can list high heat conductor. 

[0015] 

Furthermore, especially it is not limited portion of high heat 
conductor as morphological form of portion which protruding 
has been done, morphological form, which protruding has 
been done or morphological form, where portion which 
these protruding has been done is crimped furthermore 
descriptionabove you can list morphological form etc where 
portion which is crimped isformed to thick in for example 
whisker condition and pile condition. 

In addition, protruding of this time length which has been 
done isnot limited especially. When protruding portion 
crimps, it is a length of extent which does not hitto protruding 
portion which has been adjacent, it is desirable . 

[0016] 

In addition, there is a range 1/99 - 40/60, as volume ratio as 
high heat conductor and ratio of core, it is desirable . 

When ratio of namely, high heat conductor is too small, there 
is apossibility softening of heat conductor where heat release 
quality becomes bad, when ratio of high heat conductor is too 
high, acquires decreasing. 

[0017] 

In addition, you can list for example block condition and pipe 
configuration etc, as the configuration of heat conductor, but 
especially, like heat conduction material (Below, "heat 
conduction material of Claim 4 " with you inscribe. ) whichis 
stated in Claim 4 of this invention, it is formed to sheet, it 
isdesirable . 

Furthermore, heat conductor may provide adhesive layer for 
contact surface of the member. 

[0018] 

[Embodiment of the Invention] 

Below, embodiment of heat conduction material which 
depends on this invention isexplained with drawing. 

[0019] 

Figure 1 is side surface view sectional view which shows 1 
embodiment of heat conduction material whichdepends on 
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[0020] 

A2~A50. 1?(5^50//m-2000//ma)v— httlCJI^ 
[0021] 

WP^ 22 ^WMLtzVtm. M-O. ^tliSP 31 t<Z 



[0022] 

tizM. t-hv>^ H t^e^ft 1 ta>^m 



21 it. ?5asi5 31 cD^^viitat;^: 
v>^? H :&fa]iz^ma5 31 inrnt^^oiztji-o 

Xl^i>o 

[0023] 

m^titz^mx^iti^tixi^^m b p^ic. 

[0024] 



this invention. 

As for Figure 2, heat conduction material 1 , is side surface 
view sectional view which shows state which contacts heat 
sink H as member. 

[0020] 

heat conduction material 1, as shown in Figure 1, has core 2 
and high heat conductor 3 . 

core 2 is formed to sheet of Shore hardness A2-A50^ 
thickness 50 ;mu m~2000 ;mu m by the resin material which 
contains softening and elasticity high heat conducting 
member chargewhich such as acrylic resin consists of nitride 
in starting material resin whichpossesses. 

[0021] 

As for high heat conductor 3 which consists of high heat 
conducting member charge whichwas formed to metal fiber or 
other fibrous, diameter is adjusted by range of 0. 1 ;mu 
m~500 ;mu m, in order state^ and projection portion 3 1 
where intermediate section 32 penetrates inside 22 core 
protruding to do from core 2, isbome in core 2. 

Furthermore, gait where high heat conductor 3 is penetrated is 
designedin such a way that it is decided appropriately by 
conductivity of the material and core 2 which form high heat 
conductor 3. 

[0022] 

As for heat conduction material 1 which does 
above-mentioned constitution,as shown in Figure 2, when 
contacting heat sink H, projection portion 3 1 of thehigh heat 
conductor 3, has reached point where tightly bonded surface 
area of heat sink H and heat conduction material 1 improves 
by becoming deformed bending. 

In addition, portion 2 1 where projection portion 3 1 which it 
becomes deformed in core 2, is faced in heat sink H direction 
has reached point whereenergization it does projection portion 
31 equal to amount of projection portion 31 Kubo and 
also, depending upon elastic force which core 2 has had. 

[0023] 

Next, manufacturing method of heat conduction material 1 is 
explained with drawing. 

Figure 3 (a ) - (d ) is explanatory diagram which shows 
production process of heat conduction material 1 . 

As I first, shown in Figure 3 (a ), high heat conductor 3 into 
type B which is stored up with state which parallel array is 
done, resin material A which forms core 2 obtains castings 
sheet la. 

[0024] 
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3>)?(z, H 3(d)lcjFL^=<i;5l-. «J®f!^ iblcfcit 
gfeiit* 3 ©ggtbSP 31 2 *^t)3gtb$ 

[0025] 
[0026] 

fct^lS. H 4 \Z7r:Ltz<^'b\Z^ 20a O+'O 

22a iit^^-ft. -m<^lh^ 31a t^jroTl^^) 
tttlC. 22a lC}S-r^J:^lC/d:oT 

l^^iSei^f* 30a A<IS(tb*lXt^^ia<c»tt 
10a Ocfc^^tft^S^LTL^Ttfil^ 



^/r. HI 5 iZTTsLtz^^lz^ -:$:^D:^L^^t^*/r 

liJgtt(OiSeS?ii* 30b t<Z^ 20b ictiJt^^n 

Tl>^ifte«»J 10b (D^omm^LXl^Xi 

[0027] 
[^]%1$!l] 

m 3(a)ll7jtLfcJ:9lC. if g^f* 3 drLTS 180 

1 0 */l Omm 0 fi)^ T'lRSft ^ I Si B I C . 
>KaS§(2EHA/AA=90/10) A< 70VOL%i: 
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As in secondary, shown in Figure 3 (b ), after accumulating 
sheet la,cutting off in predetermined thickness, you obtain 
cutting 1 b which becomes original shape of core 2 which it 
shows in Figure 3 (c ). 

As in 3 rd, shown in Figure 3 (d ), end of portion which the 
core in cutting lb exposes is melted with solvent, projection 
portion 3 1 of thehigh heat conductor 3, makes state which 
protruding is done from core 2. 

With operation above, heat conduction material 1 can be 
acquired. 

[0025] 

heat conduction material 1 , above-mentioned way, because 
projection portion 3 1 of thehigh heat conductor 3 protruding it 
has done from core 2, when contacting theother member, in 
order for this projection portion 3 1 to increase contact area of 
theother member, has reached point where it collapses. 

Therefore, it is superior in boundary adhesion between other 
member , does heat conduction very efficiently it is possible . 

In addition, because very production is easy, although it 
produces,special technology is required, is not. 

Furthermore, high heat conductor 3 loss does softening of 
core 2, isnot , also handling is easy. 

[0026] 

Furthermore, heat conduction material which depends on this 
invention is notlimited in above-mentioned embodiment. 

As shown in for example Figure 4, member 22a which 
consists of aluminum foil or other high heat conduction 
material in the center of core 20a lying between, as one end 
has become projection portion 3 1 a,it is good doing 
morphological form like heat conduction material 10 a where 
thehigh heat conductor 30a which has reached point where 
multi edges touch to the member 22a is provided. 

In addition, as shown in Figure 5, it is good doing 
morphological form tike heat conduction agent I Ob where 
high heat conductor 30b of strip or linear state whose one 
islong is borne in core 20b. 

[0027] 

[Working Example(s)] 

Working Example of this invention is explained below. 
(Working Example 1 ) 

As shown in Figure 3 (a ), copper wire of diameter 1 80;mu m 
in one direction with state which parallel array is done, inside 
type B which is stored up at ratio of approximately 10/10 mm, 
the acrylic resin (2 EHAyAA=90/10 ) diluting resin material A 
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g1t7fx^«A< 30VOL%<!:A^b^^*«^fli*^*4 A 
[00281 

v-hl* la ^ 100 ft«i5^«ter:^U7.-r 

-SCir-C. H 3(b)lC^Lfrcl:5(::te 30mm. 
35mm. 300mm (Di^^ttfrft. 400/i m 0 

m 3(c)lC^Lfccfc93i^Kita lb ^i#fco 



[0029] 

H 3(d)(C:iFUcJ:5l3. lb iCfclf 

3 <t;K*t 2 <!:(Di*«Jt(i. ii5 
fef^i* 3:;S:« 2=f^e# 29vol%:/-B;*t 71vol i: 

[0030] 

mmm 2) 

H 6(a)(C^LfccJ:5l::.Ii^25//m. rt3 100// m 
(D^t^^tS^^^&RSxiWi&mW 300 
T. IBg 25 */10mm ^ci:5lCBS^F0lPSr' 1 JiJ 
\Zik^.7<P*)JimiB {2EHA/AA=90/10) A< 
70VOL%i:S^b7t^'t7**< 30VOL%i:;!)^b3S^^ 

50wt%)+'^Xx^>^Xfco 



:i0t^<DmMt 200jum Tfoofc^^. -^(7)^ 
l£Ji-{I^b$#*;itT' 130/im CDH^^Lfcv 

[0031] 

±^LfzimiZ^^)m^*ltz^y-hi 100 M 
^X'JOXt^Zt'Q. te 30mm. 1 1 mm. 
^ 300mm (7)^ 100a D 6(b)|C7FLfc 

J:5lC.400/im (DUiSV-rigfE^f* 300 (Dj^lt 
A^b30' 0:^[S]lz«IBrLT.tJOBftl 100b 

fco 

6(c)(C7FLfccfc9(3.t;]gSJt55 100b (zfc 
lt^a®SP5J-tn-fH$^ 100//m$i^^x^;u 
it;'«lc;l»Lr5tA>L.fSfie»*r lOO^^#fco 

i*:.^;^ =1 lvol%:71vol%i:3:i:ofco 
[0032] 

{itmi 1) 
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where 70 VOL% and boron nitride consist of 30 VOL% with 
solvent (eihylacetate ) as high heat conductor 3, (solvent 50 
wt% ) casting, after that. Drying & hardening, it acquired 
sheet 1 a which does thickness 400 ;mu m. 

[0028] 

Next, 100 accumulating sheet la, as by fact that press itdoes, 
shown in Figure 3 (b ), after acquiring lump of width 30 mm. 
height 35 mm. length 300 mm,with thickness of 400;mu m 
cutting off in direction and perpendicular direction of high 
heat conductor 3, it acquired kind of cutting lb which it 
shows in the Figure 3 (c ). 

[0029] 

As next, shown in Figure 3 (d ), heat conduction material 1 
was acquired with 1 50;mu ethylacetate solution melting 
surface part in cutting lb respectively. 

This time high heat conductor 3 and volume ratio of core 2 
became high heat conductor 3: core 2=heat conduction 29 
vol%: core 71vol. 

[0030] 

(Working Example 2 ) 

As shown in Figure 6 (a ), in order to become approximately 
2 5/10 mm with strip long article which consists of gold of 
thickness 25 ;mu width 100;mu m as high heat conductor 
300, it arranged into one column with abbreviation equal 
spacing, acrylic resin (2 EHA/AA=90/10 ) state (solvent 50 
wt% ) casting which dilutes resin material A where70 VOL% 
and boron nitride consist of 30 VOL% with solvent 
(ethylacetate ) it did. 

thickness of this time was 200;mu m, but after that sheet 
which does thickness of 130;mu m by fact that it dries 
&hardens could be acquired. 

[0031] 

100 repeating sheet which is acquired with operation 
thedescription above of doing as by fact that press it 
does,after acquiring lump 100 a of width 30 mm. height 1 1 
mm^ length 300 mm, shown in Figure 6 (b ), with thickness 
of 400;mu m from direction of high heat conductor 300 
cutting off in direction of 30 deg, it acquired cutting 100b. 

As next, shown in Figure 6 (c ), surface part in cutting 100b 
soakingapproximately 100;mu m respectively in ethylacetate 
solution, it melted,acquired heat conduction material 100. 

This time high heat conductor and volume ratio of core 
became high heat conductor: core=l 1 vol%:71 vol%. 

[0032] 

(Comparative Example 1 ) 
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« G747)^ 70 // m (C^XLfct(D^^e»** 

[0033] 
(J:bSf5il 3) 

B i«(H-Si «$*-r^^;U:^Vva++h>)0 2 
^7^ttSi. SE-1885)^ . A 38 giSP. B iiS 27 

-TK SGP)40 S)i5a5i§iJiLr(DTU-r 
>Kv>^^U 0.015 #MSB^l)a:l^;gT-e;I^ 



[0034] 

(5^. W-m^OmX* ISOdegCT' 10^^*0^:;'*^ 
XL. 15^ 200 ju m 0^U->v-h^#fco 



CtL$l5;JSLT 150 deg C 22 B^PBllXJiLTS 
C(DWHlHbit^9$«Ii:^[^<!:SElc200//mJl 



[0035] 



m^^m S ^fflt^f::l^^5^)^filO;9)Sli. T^US 
IC(IIHit:7805 UC8847. Wtim. 3.5W)^^i^ 
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It used commercial heat conduction sheet (Shin-etsu Silicon 
supplied: tradename TC-IOOTKC ) as heat conduction 
material. 

(Comparative Example 2 ) 

It used those which painted commercial heat conduction 
grease (Shin-etsu Silicon supplied: tradename G747 ) in 
approximately 70;mu m as heat conduction material. 

[0033] 

(Comparative Example 3 ) 

As Aliquid (organosiloxane which possesses vinyl group ) 
with, addition reaction type silicone (Dow Coming Toray 
Silicone Co. Ltd. (DB 69-066-9486 ) supplied. SE-1885 ) of 
two-liquid of the B liquid (organosiloxane which possesses 
H-Si basis), is mixed with Aliquid 38 volume part^ Bliquid 27 
volume part, mixing under room temperamre including 
dimethyl maleate 0.015 volume part, boron nitride (Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985 ) 
supplied, deca boron nitride SOP ) as 40 volume part, 
reaction retardant in this mixed solution it acquired the slurry. 

[0034] 

slurry which it acquires inside mold of cross section recess 
with the lid of casting, flat plate 1 0 min heated press was 
done with 1 50 deg C, greensheet of the thickness 200 ;mu m 
was acquired. 

And, after 50 laminating this greensheet, drying this, 22 hours 
drying with 150 deg C, it acquired laminate solidified product. 

laminate direction and cutting off this laminate solidified 
product vertically with 200;mu m thick, it used heat 
conduction sheet which it formed in sheet as heat conduction 
material. 

[0035] 

Working Example 1 ^ Working Example 2 above and each 
one of heat conduction material in Comparative Example 
I -Comparative Example 3, making use of measuring 
apparatus S which shows in Figure 7 thermoresistivity value 
wasmeasured like below, with result, ease of handling 
characteristic of therespective heat conduction material was 
shown in Table 1 . 

Measurement of thermoresistivity value which uses 
measuring apparatus S on aluminum cooling apparatus 
si, placed heat conduction material s2 which becomes sample, 
furthermoreplaced IC (South Korea make: 7805 UC8847. 
amount of electric power 3.5W ) which becomes heat source 
on that. 

[0036] 
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iN/m X^mibHif. IC lcm;S^ A+ifc 5 'A'^O 
Tl S|5»i:T2SP5^t(D;gjS^;li)SLfco 

UiS. si (±. f^SP{^11S7K*i s4 t^ib 23 

degC a)7K^^i^ttl&^^^i>c^:'5lc^i:•^rl^^o 

fco 

i&fSttfii( deg C/W)=(T1.T2)/(IC -vCDtt^S^ 

[0037] 
[Si] 



With state above, it tightened with tightening torque 1 N/m 
with the bolt s3 , it measured temperature of Tl portion and 
Ttwo portions of 5 min later which inserted power supply in 
IC. 

Furthermore, cooling apparatus si in internal from constant 
temperature tank s4 isdesigned in such a way that water of 23 
deg C circulating supply it isdone. 

In addition, calculation of thermoresistivity value did like 
below. 

thermoresistivity value ( deg C/W ) == (Tl - T2 ) / (amount of 
supplied electricity to IC ) 

[0037] 

[Table 1] 
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[0038] 

m 1 cDSsScky. mmm \ a^xsmmm 2 it. 

[0039] 

m\tt<m<. Mm&m\^^^Lxi^i>\z^t^t^ 
uzt^-ox. mnn&owim^^tLxmMz 

1tl^iiti>Ztt<X^i>o 
[0040] 

X.Z^^t^i^^lhLXl^^^^t^ O.lMPa lUT 

(D:hxm'^-^mtU'oXi^^tzib. Mm^lzL 

tt<x^. y^)}ms,<-y30)S^^<Dm^i&y5(o^ 



[0038] 

From result of Table 1, Working Example 1 and Working 
Example 2 raising boundary adhesion of the IC and cooling 
apparatus in comparison with Comparative Example 
1 -Comparative Example 3, has possessed the thermal 
conductivity which is superior of handling is easy in spite, 
understands. 

[0039] 

[Effects of the Invention] 

As for heat conduction material of Claim 1 or Claim 2 which 
relates to this invention, theboundary adhesion to surface of 
heating element and heat sink is high, haspossessed high heat 
conduction characteristic of handling easy in spite. 

Therefore, as heat releasing member of electrical component, 
effect which is superior isshown. 

It can radiate. 

[0040] 

In addition, heat conduction material of Claim 3 because from 
core portion which protruding has been done becomes 
shape-variable by power ofO. 1 MPa or less in addition to 
above-mentioned effect, compared tofiirthermore raises 
boundary adhesion between member easilysecurely, it is 
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possible , heat of on one hand member canconduct efficiently 
to member of other. 

In addition, heat conduction material of Claim 4 is superior 
because the sheet is done in addition to above-mentioned 
effect, using selfishly. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a side surface view sectional view which shows 1 
embodiment of heat conduction material which dependson 
this invention. 

[Figure 2] 

It is a side surface view sectional view which shows state 
where heat conduction material whichshows in Figure 1 
contacts heat sink. 

[Figure 3] 

It is a explanatory diagram which shows production process 
of heat conduction material which showsin Figure 1 . 

[Figure 4] 

It is a side surface view sectional view which shows other 
embodiment of heat conduction material whichdepends on 
this invention. 

[Figure 5] 

It is a side surface view sectional view which shows other 
embodiment of heat conduction material whichdepends on 
this invention. 

[Figure 6] 

It is a explanatory diagram which shows other production 
process of heat conduction material whichdepends on this 
invention. 

[Figure 7] 

It is a conceptual diagram of device which measures 
thermoresistivity value. 

[Explanation of Symbols in Drawings] 

1 

heat conduction material 
2 

core 
3 

High heat conductor 
31 
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[ 0 0 1 9 3 0 1 (i. *%Bjic*>*»i,?sifs»^t(;) 1 mm 
(OBMiTf^Lfcmmmmmx'hi. ii2«, Mig^ 

S-^ L7tffl!lffi|gair®aT'*) 5 . 

(00203 m&m Hi. mi iz^uz^ a tc, sfr 
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2S:SJiL;t^*ffi. ja-o. ?iaiiP3 1 *-"K«2*^<^3gai 
th^o\,zZM2^z\m^iXX\-^h. ^rfc. iSfsfVftS 

^, im2<r)mi&,zi: iJjfS^ft^^ni. J: 5 t^^T 

[00223 ±iet8fi^S- L-Ci.^§»e^l {i. I12tc 

hi.^\,Zts:r,X\^h. ttz. Mi2i,Zi5\,^X. m^Uz 
?§t±!gP3 l*^Ei^t-v^§gP:J^■2 l(i, ^tHUS KO^tz 
imtibbi>^z^ Zn2<D^LX\^mitti^z2:'0t- 

yi^>::'Hm^zmtii^3liim■flXo^z^J:^xv^ 

[00233 mmm^ i (^mmifm^mmb b 
iizm^Mth . 03 ( a ) - ( d ) (i. Bi&mtt 1 <^mm 
7&m^:iFiUzmmmxhi. 

<^tr. 113 (a) {Cfl^UcJ:dlC. l?fE»ft3*M?« 

$ tltzmX'iR^^tiX V ^ S S B (C. 2 ^ Jgfigf 

[00 24 3 0»:t. 03 (b) {C^LJti^tC. i^- 



!(4) 002-198473 (P2002-19U58 



(3)mz, 03 ( d ) fc*L!^>:J: -WBrti 1 b tcfctt 

ifr,x. immitcom}:.<^^m^mzmx. ^mz 

[ 0 0 2 6 ] ^TiJ. *^Bflt*^A»^SifE^<i. ±IE^ 

'^^l.5P*t2 2aS::ft-a§1i:, -ffiA^'?^ifja53 1 at 5: 
^S*W2 2alc«-r.&J:^tc^r 
•:'Tl^SiS^t«c3 0a3&5iStt^>flTV^S|ag^l 0 

a<7)i:3miS^LTV^Ti.^v\ ^it. HStc^L^c 

/"EW2 0 btcJB^$iiTV^|,fifE#^iJi 0 hcoi:o^j:m 
mt:lX\^Xi>Bi\<\ 
[0027] 

(^^1)03 (a) fcS^L7tJ:5tc, Sfs^St 
UTS 1 8 0MmCom^iD<-1ji^izM.m^ilfzmB.X\ 
mi 0^/1 Onimc7)fiJ-g--CJR|rt$ixTV^SSBrtt, 
r^'U/HSli (2EHA/AA=9 0/1 0) !f)^7 0V 

0 L%fcg-(L*'>«*^'3 0 V O L%i: *>/i>^rSffi||1ift:f 
AS-?ffJ (i^Kx^;P) r#5|RUT (Sffl5 0wt%) 
i^ilil^. ^(^'<k. l^^ m§-ii:Tlf$4 0 0//mS: 
Uc-^-h*la^^#/c. 

[00 28] S^-h*! a^ 1 0 0*S:S;^fifoT 
ri^X-ri.^tT-, [13 (b) (C*L7tJ:-3tC*i3 0m 
m. ^$3 5mm, 3 0 OmmCO^S-ff/cf^, 4 0 
0 /< m tfOff ;^iT'«f^V«! 3 c?) |6) t= i: ait:fr|6ltCtM L 
T. 03 (c) tcS^t7tJ:3^«i!Il b^#/i. 

[00 29] 03 (d) t^FUoi^tc, 

1 btfc(tl.«Bgg;5J-Sr-?-ix-eixl 5 0Atm. i^S^x^ 

mwizi.'^mii-hx . mmmi-k%fz. ciot^s 
3 i: 2 1 c7)frmjt {i , -mm-M 3 : 2 = 

^fE^2 9 V o 1 % : ,-EJl^7 1 v o 1 t^^Tt. 
[00 30] (IIM^J2) 06 (a) tcSL/ii^tC, 
If;;k2 5/im, Hi 1 0 0;um(:0^*^4>^:5«=tliftXaS- 
«f5.^f!|c300t LT, B&2 5*/l Ommt^rSJ: 3 
m^raHTlJiJtcM^. T^'J/Umm {2EHA/A 
A=9 0/'l 0) *«7 0VOL%i:g'fl:*'>^*«3 0V 
0L%i:*><^>^:^^|||ffi|5fA^J§^J (i^Kx^;P) T'4& 



<Dtt cTimwi 20 0 fxmX'h-) tzifi. ^<r>'imj^ ■ m 

■ft? -ttl. C 1 1' 1 3 0 ;Lt mOJi;^^ S: Ljt V- h i 

tifX'^fz, 

(0031 1 ±.mLtz^mzii Yi%hilfziy-hi: 1 0 
OtSaiia-C7VX-rsC:tT% *l3 0mm. ^$ 1 1 m 

m. :S§3 0 0mm^^l 0 0a.iWz^k. 06 ( b ) 
iZTTsL-tzi. 4 0 0 Mmc7)W-?i.X%im^W3 0 OO 
I6]#*^^>3 0'' iO:^[6]tC«tT, «tllOOb^# 

3t. mz. 06(c) tc^Lit J; ^ mm^ i o o b 

tfe{tl)^ffiSI5:^-?-tL-ftl^l 0 0//m$:g^i?x^/P?t 

m^z^mLxmi}^L. mBMniooi^tz, zoitt 

m^Whimb<r)WW.i!d,i. : im= 1 1 v 

o 1 %: 7 1 vo 

[0032] ( jrbi^j 1 ) wmmmi^- v mmiy 

V rj ymi : mSh^T C - 1 0 0 TK C ) ^fifs^t 

iS:Sia^G74 7) ^mouini,zmj:Lrzi><7)im 

[0033] (itK^3 ) Am ( t':i;P«$rifr1-|.Ji-;l' 

y'^3-=iy:/-m^ SE-1885)$r. A«S38^ 

figp. Bm2 7^M.UX'm.-^i-hbkij(,z. Z<7)M^m 

^zm-iu^^m imm^f^xmrn. rtif^uy^A vy 

'f h'SGP ) 4 O^ggg. mMm\t LXcr>-7U^ y 

m'j^i-ii^o. oi5^mmimmxis^-^Lxx 

yV-t:nfz. 

[0034] %(>ixtz:^ y V -t:mmw^c^±mmz^ 

L, ^il^2 0 0um<DV*J-yi^-hmtz. ^LX. 

zcr,yv-y>— hi: 5 0 ixmM im. zix^mm i 
X 1 5 o'CT'2 2mmm»LxmBmmi^'^rz. z<r> 
wmwm^w^-n^ t mmz 2oou mmx-^m lx 
>—hmzm&Lt:^imi^-himsmit txm^^ 

tz. 

[0035] a±(7)mmm i . mmm2i3xmtm\ i 
■^mmstzmm&m^mix^'tii: . muz^t 
fzm^mm s ^m^^xarcox o t,z ix^^&VLm^m^ 
^(D^^tti:>i,z^ itLi'tL<7)mmm^<DmwL\'-^ 
m^^^m. 1 {ztts uz . mm^m s s-^v ^tzm^isimff) 
mmi. 7)i'i-^M.m<^<%&^si<7)±iz. ^ynv 

IC (HHg: 7805 UC8S4 7. l::^|«3. 5 

W) S-S-tf^, 

[0036] \:y±<r)^mx\ -tOl/ h s 3 1 J; D - 
(t Y)V7 1 N/mmJ6#tt. I C iclig!^ AiX^c 5 ^ 

W)T\mhT2mt<r>m.^m.uz. ^fc, ?^ 
aifss 1 {4. nmzws^im% 4 2 3*c<^7j<$-fiai 



!(5) 002-1 98473 (P2002-1 9U58 



m.m(x:/w) = (T1-T2)/ (ic^ffim 



[00373 







It e«»J 


1 


2 


1 


2 


3 




0.28 


0.18 


1.10 


0.32 


0.35 




O 


O 


o 


X 


O 



[ 0 0 3 8 ] « 1 0 , mmm i .tu^nifii^ij 2 

}tm\ 1 ~ifc«^J3 i: Jt^T . I CiiXt/i^Si^t 
[0039] 

[ ^Bflio^m ] I m^m 1 1 tzumsm 2 

[ 0 0 4 0 ] t/;:. if^iB3«0Sif^ff{±, ±iSSlj«{c 
MIX. imi}^i6mHiLX\,^lU^i}^0. IMPaOT 
(^:hX^^mtKi:'iX\>^ltzib. J:0^fcL*»t,i| 

X. i^'-hm^t:LX\i^?>t:ih. m^w^izmtix\^ 



t::.mmmmx'hh. 

[03 ] H 1 \.Zmhtzmm>^<r)'m!smkw^Lf:im?f^ 

WiXhi>. 

[04 ] if%m^zt-t-hmmi^<m<riwmmi:7xsL 
tmwmmmxhh. 

m5\im%zt-^i}^hmmm(n<mmmim:yr^\. 

fzmmmmmx'hh. 

[07 ] mm.^m'^hi^^<rmmxhh> 

1 mkmi 

2 ;e-v» 

3 HJ^fSft* 

3 1 



[01] 



[02] 



[041 




[05] 
20b 




[07] 



I I I 1^ 1 

31 a 



20a 
22a 




!(6) 002- 



1 98473 (P200 2~ 1 9U58 



ims) 

■ (a) 




[116] 

(a) 




Cc) 

' ////////// ■ 



